Effect of temperature on the transmission of orbiviruses by the biting midge, Culicoides sonorensis.
The influence of temperature on the likelihood of Culicoides sonorensis Wirth & Jones (Diptera: Ceratopogonidae) transmitting African horse sickness virus (AHSV) serotypes 4 and 6, bluetongue virus (BTV) serotypes 10 and 16 and epizootic haemorrhagic disease of deer virus (EHDV) serotype 1 was investigated. Extrinsic incubation periods (EIP), vector competence and vector survival were determined at 15, 20, 25 and 30 degrees C. The effect of humidity on vector survival was also investigated by maintaining adult C. sonorensis at 40, 75 and 85% r.h. at each temperature. Higher temperatures were associated with a shorter EIP for all virus serotypes except AHSV6, to which C. sonorensis was orally refractory, increased vector competence for AHSV4 and EHDV1, but not for BTV10 or BTV16, and a reduction in vector survival. Humidity interacted with temperature in influencing vector survival, such that at low temperatures, lower humidity (40 and 75% r.h.) was detrimental for survival (up to 18% reduction in longevity), whereas at high temperatures, high humidity (85% r.h.) was detrimental (up to 36% reduction in longevity). In general, the transmission potential of C. sonorensis for AHSV4, EHDV1, BTV10 and BTV16 was greater at higher temperatures, because although vector survival was reduced, this was more than compensated for by the accompanying decrease in duration of the EIP.